Background
==========

T-cell receptor (TCR)-induced IL-2 expression is suppressed at the level of mRNA and protein following chronic culture of T cells with tumour necrosis factor (TNF) at picomolar concentrations, an effect that is reversible upon removal of TNF. This TCR hyporesponsiveness is reminiscent of that of T cells recovered from inflamed sites such as the rheumatoid synovium. We have found that, although chronic TNF attenuates TCRζ expression and TCR-proximal signalling, IL-2 expression is suppressed regardless of whether cells are stimulated via the TCR, or with phorbol ester and calcium ionophore to activate the MAPK and NFAT pathways directly. Suppression therefore occurs independently of TCR-proximal effects of TNF \[[@B1],[@B2]\].

Objectives
==========

We are studying the mechanisms by which chronic TNF suppresses T-cell responses in the CD4^+^mouse T-cell hybridoma clone, 11A2. We have compared the stability of induced IL-2 mRNA, and the regulation of transcription factors important for IL-2 gene expression, in control and TNF-treated cells; and we have recently begun to study effects of chronic TNF on chromatin remodelling across the IL-2 proximal promoter (pIL-2), which precedes initiation of transcription, using the chromatin accessibility real-time PCR (CHART-PCR) assay \[[@B3]\].

Methods
=======

Cells were grown in the presence or absence of 2.5 ng/ml murine TNF for 8 days. Washed cells were stimulated with either plate-bound anti-CD3ε, or phorbol 12-myristate 13-acetate (PMA) and ionomycin, for 4 hours.

mRNA stability assay
--------------------

Actinomycin D was added and cells harvested over a further 4-hour time-course. Total RNA was extracted and probed for IL-2 mRNA by ribonuclease protection assay.

Transcription factor regulation
-------------------------------

Whole cell lysates were probed for NF-κB and IκB family proteins by immunoblot.

Chromatin remodelling
---------------------

Nuclei were isolated and subjected to limited nuclease digestion. DNA was extracted and quantitative analysis of target sequenceswithin pIL-2 carried out by real-time PCR. An increase in the threshold cycle (C~T~) of a target sequence PCR product from activated cells was indicative of stimulation-induced chromatin remodelling.

Results
=======

IL-2 mRNA induced via TCR was unstable (*t*~1/2~\< 30 min), whereas PMA and ionomycin stabilised IL-2 mRNA strongly (*t*~1/2~\> 2 hours). However, the initial rate of decay was similar in control and TNF-treated cells, suggesting that reduced expression in TNF-treated cells was not due to decreased stability of IL-2 mRNA. c-Rel, IκBβ and IκBε were regulated differently in control and TNF-treated cells: expression of IκBε was comparatively enhanced, while that of c-Rel and IκBβ was attenuated in TNF-treated cells. These altered responses may affect the ability of TNF-treated cells to remodel pIL-2 productively through NFκB consensus binding upon cell stimulation \[[@B4]\]. This hypothesis is now being tested by CHART-PCR.

Conclusions
===========

Chronic culture of murine T cells in TNF does not alter the stability of IL-2 mRNA induced via TCR, or by PMA and ionomycin, in those cells. However, altered regulation of NF-κB expression and activity in TNF-treated cells may contribute to poor inducibility of IL-2 through effects on stimulus-induced changes in chromatin conformation across pIL-2.
